S2. General Experimental
Unless stated otherwise, reagents were obtained from commercial sources and used without purification. Reactions were carried out in anhydrous solvents and under an N 2 atmosphere. Anhydrous solvents were obtained by passing the solvent through an activated alumina column on a Phoenix SDS (solvent drying system; JC Meyer Solvent Systems, CA, USA).
S1
1 and S7 2 were synthesized according to previously reported procedures. 1 experiments were used to aid structural determination and spectral assignment. Fully characterized compounds were chromatographically homogeneous. Flash column chromatography was carried out using Silica 60 Å (particle size 40-63 µm, Sigma Aldrich, UK) as the stationary phase. Size exclusion chromatography was carried out using BioBeads TM S-X1 Support beads as the stationary phase. TLC was performed on precoated silica gel plates (0.25 mm thick, 60 F 254 , Merck, Germany) and visualized using both short and long wave ultraviolet light in combination with standard laboratory stains (basic potassium permanganate, acidic ammonium molybdate and ninhydrin 155.65, 155.11, 149.31, 149.27, 138.93, 138.82, 137.63, 134.22, 133.64, 129.15, 129.07, 129.04, 128.26, 127.00, 126.27, 125.08, 124.83, 124.82, 124.02, 123.98, 118.56, 118.14, 108.38, 106.99, 78.35, 75.43, 55.25, 48.83, 20.27, 20.24 
S3
To a solution of S2 (0.46 g, 0.85 mmol) and potassium carbonate (0.6 g, 4.4 mmol) in degassed DMF (20 mL) was added 1,2-bis(2-bromoethoxy)ethane (0.44 mL, 2.67 mmol).
The reaction was stirred for 1 hour at 80 °C. 58, 162.57, 157.02, 155.69, 148.83, 148.80, 139.12, 138.28, 137.86, 133.90, 133.68, 129.58, 129.38, 129.15, 128.86, 127.76, 127.59, 125.19, 125.01, 124.91, 124.63, 124.61, 119.60, 119.31, 107.35, 106.61, 78.38, 75.85, 71.27, 70.89, 70.63, 69.84, 67.48, 55.88, 49.09, 30.97, 30.36, 21.65, 21.62 4H, H 10,14,37,41 ), 8.29 -8.24 (m, 4H, H 11,13,38,40 ), 8.23 -8.18 (m, 2H, H 12,39 ), 7.91 -7.78 (m, 10H, H 7,17,19,20,31,32,34,44,46,47 03, 163.33, 156.73, 155.63, 155.44, 149.60, 139.89, 139.81, 139.43, 138.43, 134.09, 133.75, 133.48, 129.81, 129.70, 128.95, 128.67, 127.87, 127.48, 127.38, 126.70, 126.16, 126.02, 125.79, 125.24, 124.53, 119.35, 119.26, 119.16, 108.98, 107.87, 106.99, 79.66, 78.82, 70.44, 69.41, 67.61, 55.94, 48.59, 31.16, 22.15 94, 163.92, 157.18, 155.11, 149.28, 149.26, 138.90, 138.28, 137.62, 134.21, 133.96, 129.04, 128.88, 128.77, 128.25, 126.83, 126.26, 124.90, 124.84, 124.80, 124.01, 123.95, 118.80, 118.14, 108.38, 105.95, 67.30, 48.83, 48.81, 31.13, 20.27, 20.24, 18.99, 12 
S6
To a solution of S5 (0.14 g, 0.25 mmol) and potassium carbonate (0.18 g, 1.32 mmol) in degassed DMF (7 mL) was added 1,2-bis(2-bromoethoxy)ethane (0.13 ml, 0.8 mmol). The reaction was stirred for 1 h at 80 °C. The mixture was allowed to cool to room temperature and concentrated under reduced pressure.
Purification by flash column chromatography (SiO 2 , CH 2 Cl 2 : 56, 157.40, 157.00, 148.84, 148.80, 139.11, 137.91, 137.65, 134.04, 133.89, 129.38, 129.30, 128.87, 128.69, 127.59, 127.51, 125.18, 124.89, 124.86, 124.60, 119.61, 119.57, 106.61, 106.42, 71.27, 70.89, 70.63, 70.55, 69.84, 67.79, 67.48, 49.07, 31.31, 30.35, 21.67, 21.61, 19.34, 13.93 (m, 18H, H 7,8,10,20,22,23,34,35,37,47,49,50,61,62,64,74,76,77 ), 7.64 -7.57 (m, 6H, H 9,21,36,48,63,75 30, 156.96, 156.72, 155.43, 149.58, 139.88, 139.77, 139.38, 139.27, 133.81, 133.73, 133.46, 129.79, 129.68, 129.61, 128.93, 128.65, 128.57, 127.46, 127.36, 127.33, 126.14, 126.00, 125.95, 125.22, 124.50, 119.40, 119.33, 119.15, 107.86, 106.98, 106.87, 79.65, 78.82, 70.44, 69.40, 67.63, 67.60, 55.93, 48.57, 31.21, 31.18, 22.15, 22.14, 19.27, 14. 12H, H 7,23,34,50,61,77,8,22,62,76,41,43 ), 7.37 -7.18 (m, 12H, H 35,49,5,24,59,79,6,25,60,78,37,47 63, 166.55, 166.37, 166.29, 166.18, 166.08, 157.35, 157.11, 156.94, 156.92, 155.68, 144.37, 144.36, 143.71, 143.67, 143.65, 143.63, 143.62, 140.80, 139.06, 139.05, 138.56, 138.42, 138.40, 137.78, 133.71, 133.37, 133.27, 133.09, 133.06, 129.32, 129.08, 128.86, 128.82, 128.63, 128.36, 128.25, 128.12, 128.08, 127.33, 127.19, 127.13, 126.97, 126.95, 124.22, 124.11, 123.56, 123.52, 123.16, 123.13, 123.07, 123.02, 122.98, 122.44, 122.36, 122.34, 122.27, 122.18, 120.06 To a solution of the mesylate (0.155 g, 0.15 mmol) in DMF was added sodium azide (0.100 g, 1.53 mmol). The mixture was heated at 50 °C for 5 hours. The mixture was cooled to room temperature, water was added and extracted three times with CH 2 Cl 2 . The organic washes were combined, dried (Na 2 SO 4 ) and the solvent removed under reduced pressure.
The resulting colorless solid was used without further purification (assumed quant. 79 -7.43 (m, 12H, H 7,23,34,50,61,77,8,22,62,76,41,43 ), 7.39 -7.16 (m, 27H, H 35,49,5,24,59,79,6,25,60,78,37,47,88,96,98,81,86,90 95 -6.72 (m, 20H, H 9,14,16,21,63,68,70,75,95,10/64,20/74, M1,M2 ), 6.68 -6.59 (m, 6H, H 48,36,85,91 H 27,28,29,30,54,55,56,57,84,92,94,M3 71, 166.39, 166.20, 166.11, 159.26, 158.99, 157.40, 157.12, 156.92, 156.80, 156.65, 148.48, 147.39, 144.57, 144.54, 144.46, 143.73, 143.64, 140.93, 139.66, 138.98, 138.50, 138.44, 138.41, 137.87, 133.79, 133.56, 133.41, 133.09, 131.71, 130.88, 130.84, 130.20, 129.31, 129.16, 129.12, 128.84, 128.56, 128.38, 128.31, 128.11, 127.33, 127.23, 126.97, 124.46, 124.02, 123.62, 123.31, 123.25, 123.19, 122.49, 122.42, 122.35, 122.20, 121.14, 120.07, 119.54, 119.40, 114.23, 113.33, 112.32, 107.53, 107.12, 107.07, 106.87, 70.70, 70.62, 70.59, 70.14, 69.02, 68.37, 68.20, 67.85, 67.80, 64.56, 64.27, 64.20, 62.99, 61.67, 54.35, 53.16, 52.67, 51.96, 51.85, 51.75, 51.67, 47.13, 33.95, 31.13, 30.56, 29.91, 29.68, 29.17, 28.82, 22.57, 22.43, 22.39, 21.15, 21.03, 19.89, 19.10, 13.28 12H, H 7,23,34,50,61,77,8,22,62,76,41,43 ), 7.39 -7.17 (m, 25H, H 35,49,5,24,59,79,6,25,60,78,37,47,88,96,98,86,90 95 -6.72 (m, 20H, H 9,14,16,21,63,68,70,75,95,10/64,20/74,M1,M2 12 -3.78 (m, 30H, H 27,28,29,30,54,55,56,57,84,92,94,M3 167.09, 167.01, 160.17, 159.90, 158.31, 158.04, 157.83, 157.71, 157.57, 149.39, 148.30, 145.45, 145.36, 144.63, 144.55, 144.18, 140.57, 139.91, 139.39, 139.34, 139.30, 138.76, 134.70, 134.46, 134.32, 134.31, 134.00, 132.62, 131.79, 131.75, 130.21, 130.07, 130.02, 129.75, 129.46, 129.29, 129.21, 129.02, 129.01, 128.23, 128.14, 128.11, 127.88, 125.70, 125.38, 125.32, 125.26, 125.24, 125.20, 124.93, 124.56, 124.51, 124.21, 124.15, 124.07, 123.91, 123.89, 123.38, 123.34, 123.25, 123.12, 123.07, 123.06, 122.05, 120.99, 120.45, 120.41, 120.36, 120.31, 120.30, 115.16, 115.14, 114.24, 113.23, 108.42, 108.02, 107.97, 107.76, 79.11, 78.89, 78.68, 71.62, 71.54, 71.51, 71.05, 69.94, 69.29, 69.12, 68.77, 68.72, 65.47, 65.19, 65.12, 63.91, 62.60, 54.12, 54.08, 53.60, 52.88, 52.77, 52.67, 52.58, 48.04, 34.87, 32.04, 31.49, 30.83, 30.61, 29.74, 23.49, 23.33, 23.30, 22.08, 21.96, 20.02, 14.20, 0.65 68 -7.48 (m, 12H, H 7,8,22,23,34,41,43,50,61,62,76,77 ), 7.38 -7.35 (m, 4H, H 86,90 ), 7.31 -7.17 (m, 20H, H 5,6,24,25,35,37,47,49,59,60,78,79,96,98 70, 166.38, 166.19, 166.10, 159.93, 159.66, 157.40, 157.12, 156.92, 156.74, 156.63, 148.47, 144.58, 144.45, 143.72, 143.63, 143.27, 140.96, 139.67, 138.99, 138.47, 138.43, 138.39, 137.83, 133.78, 133.54, 133.41, 133.09, 131.87, 131.85, 131.68, 130.20, 129.86, 129.74, 129.31, 129.14, 129.10, 128.94, 128.84, 128.55, 128.38, 128.30, 128.24, 128.10, 127.31, 127.23, 127.19, 126.97, 124.49, 124.32, 124.05, 123.61, 123.28, 123.24, 123.22, 123.13, 122.98, 122.96, 122.60, 122.48, 122.44, 122.42, 122.40, 122.34, 122.17, 122.14, 122.12, 121.93, 119.81, 119.54, 119.50, 119.40, 117.35, 114.79, 113.32, 107.06, 106.84, 78.20, 77.98, 77.76, 70.69, 70.59, 69.03, 68.36, 68.19, 67.85, 64.71, 64.57, 64.19, 63.01, 61.64, 53.21, 53.17, 52.67, 51.97, 51.85, 50.72, 50.63, 47.07, 35.01, 33.96, 31.65, 31.12, 29.68, 29.22, 29.06, 29.00, 28.92, 28.84, 28.77, 26.85, 26.82, 25.04, 22.57, 22.41, 22.38, 21.17, 21.02, 19.10, 13.43, 13.28 
L1
To a solution of 1 (3.6 mg, 0.93 µmol) in CD 2 Cl 2 (0.6 mL) was added tetraethylammonium fluoride (1.4 mg, 9.3 µmol). The mixture was left to stir at room temperature for 5 minutes.
The mixture was washed with water, dried over MgSO 4 and evaporated to dryness. The title compound was obtained as a mixture of the free thread and macrocycle. Purification by trituration with toluene (3 x 1 mL) provided the pure compound. 1 H NMR (600 MHz, CD 2 Cl 2 ) δ 8. 29 -8.24 (m, 6H, H 14,16,41,43,68,70 ), 8.10 -8.02 (m, 6H, H 13,17,40,44,67,71 ), 7.98 -7.93 (m, 3H, H 15,42,69 ), 7.72 -7.60 (m, 18H, H 7,8,10,20,22,23,34,35,37,47,49,50,61,62,64,74,76,77 ), 7.44 -7.38 (m, 7H, H 9,21,36,48,63,75,81 ), 7.27 -7.24 (m, 6H, H 98 ), 7.24 -7.22 (m, 4H, H 86,90 ), 7.17 -7.15 (m, 8H, H 96,97 ), 7.14 -7.10 (m, 12H, H 5,6,24,25,32,33,51,52,59,60,78,79 H 27,30,54,57 ), 3.74 -3.73 (m, 8H, H 28,29,55,56 ), 3.70 -3.67 (m, 4H, H 87,89 ), 2.36 (quintet, J = 6.1 Figure S6 . MALDI-MS (positive mode) of the crude reaction mixture after the controlled dethreading described in Scheme S7. Calc. for [C 169 To a solution of L1 (2.1 mg, 0.7 µmol) in CD 2 Cl 2 (0.5 ml, 1.5 mM) in an NMR tube was added trifluoroacetic acid (3 µL, 50 equiv.). DB24C8 (3.4 mg, 7 µmol) was added and the threading process was monitored by 1 H NMR until full conversion was observed. The mixture was evaporated to dryness and azeotroped three times with toluene. The resulting mixture was suspended in MeCN (0.77 ml, 1 mM) and stirred at 80 °C until all the solids were completely 
